Low concentration of mercury induces autophagic cell death in rat hepatocytes.
In the present study, we attempted to elucidate the induction of autophagy in rat hepatocytes by a low concentration of mercury. Hepatocytes treated with different doses of mercuric chloride (HgCl2; 1, 2.5, 5 and 10 µM) and at different time intervals (0 min, 30 min, 1 h, 2 h and 4 h) show autophagic cell death only at 5 µM HgCl2 within 30 min of incubation. At 1 and 2.5 µM HgCl2, no cell death is recorded, while apoptosis is found at 10 µM HgCl2, as evidenced by the activation of caspase 3. Autophagic cell death is confirmed by the presence of monodansylcadaverine (MDC) positive hepatocytes which is found to be highest at 1 h. Atg5-Atg12 covalent-conjugation triggers the autophagic pathway within 30 min of 5 µM HgCl2 treatment and continues till 4 h of incubation. In addition, damage-regulated autophagy modulator (DRAM) expression gradually increases from 30 min to 4 h of treatment with mercury and a corresponding linear decrease in p53 has been observed. It is concluded that a low concentration (5 µM HgCl2) of mercury induces autophagy or nonapoptotic programmed cell death following an Atg5-Atg12 covalent-conjugation pathway, which is modulated by DRAM in a p53-dependent manner.